
i'
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(iii) qR xfr B'H aET 20 rqt +, * *m or *r*

Tffi. 1ia (mean forecast value) arc dfttt

fls fr, As.rs qc t6 + fts +dr + qmFo

{ffi dq( {d} * frs cs YRffi R{srs qma

rqrR-c dfrtlt

[This question paper contains 24 printed pages.]

Your Roll No...............

Sr. No. of Question Paper: 6124

Unique Paper Code 2272102403

Name of the Paper Introductory Econometrics

Name of the Course NEP

Semester IV

J

Duration : 3 HourS

qqq : 3 qut
Maximum Marks : 90

q{o : 90

Instructions for Candidates

I . Write your Roll No. on the top immediately on receipt

of this question paper.

Z. All questions carry equal marks.

Use of a simple non-programmable calculator is

allowed. Statistical tables are attached for your

reference.

All intermediate ealculations should be rounded off to

4 decimal places.

3

4

*
*

cot

Delhi'

(ss00) P.T.O.



6124

All relevant tables are attached to the paper All final
calculations should be rounded off to trtro decimal
places.

Question I is compulsory, and attempt any four
questions from the remaining six questions.

Answers may be written either in English or Hindi;
but the same medium should be used throughout the

paper.

EHI*ftqffi{r

Et JE;r-q? + ffi ff E$i frS IrS ffulRr wm Yt qr{r

rgmarofrR'<v r
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Yi : Br + prx, + u.. u-d y qr 3I{ * frIH-+. cl +r{ (\qA

t) &' x 6r ir{ e cfr er{ qc (wt t)r ffift*r ta
STdeI +: -

(dEr x *t y +1 fr-a6a 6q (deviation form) i ftq1 rrl1

*r)

(i) qH-{A' ifu Trfr1 qrq-*, nm * ryra xrr

frfrril

(iD aflT Wn6, + fre cs yRsrd F{sffi sitl?T (confidence

interval) rqR-c frffir slt i{Fr E$ cft6-fl-{r d
s*st( 6ti ft qrRF+' aam nvn-o o *?

2

6

7

8

l.

2. q$Yri+ srovqmS r

3. rrto il-ffi<a daq*ct 6T 3qdr m,<+fr ftqR tr qrq-+

ts{*ftsqfu*qrffiq-orq* r

4. (S qqqtr nun{ a q{rlrtr{ Tqr+ eo pffua fr vrff
qRc r

P.T.O

5. The values provided in statistical tables should not be

rounded off.

I:3.09 X -9 lyixi= -15.r

\xl:trc l,y?=z.zt n=7
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(i) mrd + fldqr {qrq (intercept coefficient) d
qretr dfrtt wq qr trr<Wt a iw (thteshold\

.. 6L sq*rr fi c-{k Kr Hr l?

(ii) qe sctffi rF.rfir{ vIR lEd ts€t-fi''t Hcfurfi

(higher-order autoregressive ) qfr{l 6'r ltrdqwT

qrff l, i ven-rcfifiq'cErid{d !F{ * fttsv6

qtaur qr qd-{ frBtr qtqq + qflll A frKR *

e-in{r

(ii, cft{rr{ dvo r, = Pr+\ri+us, t, rtr P ara

i, dt Ffrt, qr{dq fr rrrrFII i6t rrrmBd qqtqFr wI

ftr?

qa q<r e{nt + frs fr qql <c{ft qdl n FIHcft- + +dq

*t cft BrE qq * ftq +{ q,tu *, ffiFt frco qt

ger< Pet rrer:

6124 3

5' 'qfrqffq ilfrfifl1 + Ge w xri s] t!th( cfi frqr q'{
qBs I

6. {S qrffirm ilftffir(6 q;qrqvdr<t, <lg 5qwrc[{i
enres T"n+ ffi {'lk( d qrfr qBq I

nrq r sfrqr4 t, uk is EE r{S + i t}t tft qn vsd r{
qtr

E{r $a-wr i6r si( didt qI fiA ffi vm qrqr { QRs, &-{
qrt s<t qr cltac vo ff tt<r qBq t

7

8.

I State whether the following statements are True or

False. Give reasons/j ustifications for your answer'

(i) In simple linear regression models, r2 value is

invariant to changes in the unit of measurement'

(ii) In a multiple regression model Y, = Fr + F2Xrt

+ P:X:i + u,,. testing a joint restriction Ho: p, :

0, = 0 is the same as testing for Ho: p, = 0 and

7

Ho: P, : o'

P.T.O.
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(iii) In the presence of heteroscedasticity, the usual

OLS method always overestimates the standhrd

errors of estimators.

(iv) In a bivariate regression, the F-statistic is equal

to the t-statistic for the slope coefficient.

(v) Consider the following multiple linear regression

model :.Y, = Fr + F2Xr, + BrXr, + u,. Assume

that the 95% confidence interval for p, is
I-0.254, 0.8781. Therefore, Br.is statistically

different from 1 at a 5% significance level.

(vi) A sample correlation coefficient of 0.95 between

two independent vafiables, both included in the

regression model, causes OLS estimators to be

biased.

A researcher obtained the following ordinary least

squares (OLS) estimates for a firm's stock price

using monthly data from 2000 Ml to 2009 Ml2 (all

2t

A rfrIr.rt Ir + RAfu ZE 6 trns-{r fr dq srA

+ Rq Ut*c c0qtsr dGAt l0% qrfl (significance)

K( 6r rcfrIr dfrtr imi M * gt€ qrr t
irilEgl

(iiD rt{ dffrq fr ntffi *q flrc (r) o} vff t0-+ i iff
ctqr lr.n +t E€+ wr qfum Ai? sq, qe {6-d &-ff

zlI?I (Y) d zrm atd t crqr u-dr i, n] gs+ qqr

cfurm ari?

ABC irq t dltr- + frq ffifud qtc q-6 (Eneel

curve) sT a-icm ertrer ?m i, nrr y ffi sq qr qc

61 qsf-dr * a}< x Ee ilc d q{tdr *r gq cqtr z6T snr6rFr

s{ rcco t zoze vo' ilrcr rcr *t

6124

6

2

?, = 2'8- OL
it

se=(l.l) (0.02)
FL? = 0.s248 d= 0.7243

P.T.O
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vit Y{s-d ftfr qnr, N=flnt-er{ + cMl k d
dqr, P=qrt-qrt fr vrtsr, dk l=qm-qrs tfr qkd

*{ qrc ir

(D rlrr Afrq fr {rd q s6 sk rm e d qtem 5{:

srqkc (re-estimated) fr'.ll unr i, udf A = t<ti

+ q+ + ffic a srs ir fti Es rrs d*fud vfr.rq{

w tun dfri:

Regresslon It:91= 98125 - 8975 N + 0.360 4 + 1.301 ,i + 58.07 /i
(265) (2082) (0,074) (0.550) (95.21)

n=33 XJ=0.623 F =0.569

wr ilcd ccr Rs :re vfrlrc;r II + ffht{I 3E

(specification error) 6r tt6 ts? tfr Ztr t wr

ctorc * {q'4 i?

(ii) qe *tr6-di ilRfrm vfurr{ * w d Pr A qtr *t
qi * <rq cfrrrfi tI d fr-( + vat* (rerun) q.r

Botc +fl * uk n: d o.zes 6 '5q { v6 or<r *,

6124

variables in logarithms). The following regression was

obtained:

ffi = 6.97 - 0.54lnpt + 0,65lnyt + 0.34lnrt -.0.321nmt

se= (0.24) (0.30) (0.12) (0.24) (1.07)

F=0.34 RSS=I .24 Fax15= 14.91

s, : stock price, p, = profits, yr = output in' the

economy, r, .= expenditure on research and

development, and tn,: eipenditure on marketing.

Figures in parentheses are standard errors, and RSS

is the Residual Sum of Squares.

(i) Interpret the partial regression cocfficients of

lhe above regression and lest their joint

significance al ct = 5Vo.

(ii) Test the hypothesis that the elasticity of stock

price with respect to output is unit elastic versus

it is inelastic. Use ct= 17o.

5

P.T.O.
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(iii) Describe a test to show no significant differenc6

between the coefficients of expenditure on

research & development and expenditure on

marketing. (6,6,6)

(a) An investigator estimated the following demand

function for cais in relation to the price of cars

(Xr) and consumer income (Xr) using quarterly

data from 2000 to 2019 as

?i = L45.31 - 2,7975X2i- O.3Lglhi
s€ = (120.06) (0.8122) (0.4003)
Rf = 0.977s

(i) Are the partial regression coefficients

statistically significant? Do you think there

could be a problem with the above

regression?

6124 t9

(iii) cFr fffrS fr IlH qs qffi-dq{r 6rdr i fr W
{ro i *tHtkfr& t qr<q qqsT inhft ft <rrc

t€ (q,f ttt *t{ Tflr& d <rv; urifra orm il
cttrur qM trr qFr 23.709 fi-o'mr *t wr iilT+

ffq,{ + M qr ?rcr {& l? cr.r dfrs ft q€

xril UnI * fr o? = o' J@E:rper) *, fi ?ttdtkfrA
d qcgr d ++ dq, frq qr t-oar *?

s. ftr + q-s+ d qrRsrRfi tFrtf 6r ffut<sr 6(+ + fts, J(
Hf d wm + frftq qffiu] * q-o-< * w i
EftqHf d t.6-d R-ff crdr 6) q{efi $ fts sen' ufurr{

frer-o +r sc+.r ftqr ir<r tr m ffiR+a yfr.tr{ (W)

q{ fuR 6-Gn *:

Regresslott It?i = L02L92 - 9075 Ni + 03547 Pt + L.288 Ii
se= (3E9) (2053\ (0.0727) (0.543)

n=33 F=0.613 Rz=0.579

6

3

P.T.O.
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(0 wI gtq *{ cFdr 6{qrRql + +d-{ q- ilMc (c

t ra{-irdrr *? cR d{ erq n}m-ci vfi sfr qt

+ qfunR-o tntr *, * cBdr* + fts I *t rqqr

o qr ffi +dr l, t nfum-{ gun{, d r{qm fr'q r6R

ffif, GAi?

(ii) fic acit-fi vfr.rr< + ffikt * sRfr'c( 6c t
r[Fd fi+ 6 6q rfcir d fr'q ]r6R g{: ffffq

(respecify) ttt:

(o,) rq1t rt firar 6I ftrr-ffio eqlqt qrt E{

ffimr * ilMc T6Ft tnl ctqur fr'{

v-+r< qifri

(rs) rr{ffB} frfr d flEt so i st s{ fr Etr

** d gncl I grg t 2s + 26 s{ d Etr

i* cr rq-*ft q< .xfu+' vrne ltfi? stc E(

{"n6 + fts Fffi {+d (sign) fr tielr q,'{+

*?

6124 7

(ii) What are the consequences of the

problem detected in part i of the question

above ?

(b) Show that the coefficient of determination, R2, can

also be obtained as the squared correlation between

actual Y values and the Y values estimated from

the regression model, where Y is the dependent

variable. (6,6,6)

The wage rate per month (in '000 Rs.) for 50

employees (25 males and 25 females) was regressed

on education (in years), experience (in years), Age

(in years), and a dummy variable which takes the

value I for males and 0 otherwise.

Itdgel = 648 * l3zEiluc1 t 38.0Exper1 - 5.83 Aget + 488Dt

se = (383) (31.7) (13.0) (7.69) (t47\
*= 0.457

4

P.T.O.
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(i) Do wages of male and female employees

differ statistically? How will the estimates

of the regression coefficients change if
another researcher defines a dummy variable,

which takes the value I for females and 0

otherwise?

(ii) How would you respecify the model to

additionally include the following in the

regression above :

(a) The gender-sensitive impact of education

on wages. How will you test the statistical

significance of this sensitivity?

(b) Belief that an increase in age from 25 to

26 years will have more impacr on wages

than if the age increased from 50 to 5l?

What sign do you expect for this

coefficient?

6124 t7

(D wr sftq, yfrrrfi gqm <ffiq w tqlF$
l? wr qrq-d dlrdr * fr 3ctm cfr.rc-{ n- *{
r{gl * (6-fr t?

(ii) scA-ffi yF + qm I d qr€ 116 qctar + qfum

(consequences) q1 {!

(q) tr<orUqm pzqiqr<fro yrr+ *ryfr.rfimw
* s-gqrfu Y ff* + ffq s.t Trterr (squared

correlation) * w { rft yr< frer dr roi-dr *, qd

Y flF( q( *, errtESl

4. so 6{qRq} (zs gw uk 20 rFdrs) * frs yR crr Tw1t

Er ('ooo \. il) d ffInr (qm n), ryre (sff t), inrC (str

+) *r co. sff qr * srsrR rR yfrrm{ frur rar, * gt&

* fts qt=r 1 frq 6qq1 o tcr ir

tf@ei = 648 + L32Edu.c1 + 38.0Exper1 - 5.83 Aget + 48gDr
se - (383) (31.7) (13.0) (7.69) (t47)

nP = 0.457

8

P.T.O.
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(i) 3c}m yfuTfi + srRr+. vR{rfi Wifr S qrqr 
"

dFA qk o:5% rR i-{+ Egffi qtis qr qteq

frfrir

(ii) E( cRoffi{r sr qtqor dft} fr cHIq-{ * {Eq i
fr {€ d atq E6r{ *qen (unit elastic) c-qrt

lrdqsr (inelastic) *r a:lyo 6t gqftr dfrtr

(iiD ir{€ql{ *t ft+rs q( qc *< frqurr qt qq + {rtffi
* frs +€rE-€$ ffi( r& * qt s$t+* frs R-*'

qtqur qr qfi{ dfr}r

3. (o) ffi s-Aq-{ +q{ zooo t zots a-o * ffi erffi

oT sc+.r fit Es 6rt d frca (xr) sk 3crtffiI

src (x,) + <ilq +- fiir- + frs ffikt qm q-e-t

rfi qrFf ilfi.Il'

& = 145.22 - 2.7975xil - 0.3L91.x'lt
se = (120.06) (0.8122) (0.4003)

R3 = 0.9778

6124

(iii) Suppose the researcher hypothesizes that the

original model is bound to suffer from

heteroscedasticity and conducts white's Test

(with squares and cross products). The value of

the test statistic turns out to be 23.789. Would

you conclude that the researcher's claim is correct?

Suppose it is postulated that of ol = o",l@ ,

how is the_ problem of hetero sc edastici ty

corrected? (6,6,6)

To decide the best family restaurants in the city, a

regression model is used to explain the gross sales

volume ofvarious restaurants as a function of different

descriptors of the location of that restaurant. He

considers the fotlowing regression (original) :

Regresslon I: ?i = L02192 - 9075 Nt + 0.3547 n + L288 lt
se = (389) (2053) (0.07271 (0.543)

n = 33 R2 = 0.61S Rz = 0.579

9

5

P.T.O.
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where Y: gross sales volume, N: the number of

competitive restaurants nearby, P : the population

nearby, and I : the average household income nearby.

(i) Suppose the model is re-estimated by adding

another variable A, where A = the last two digits

of the restaurant's address. Consider the

modified regression given below :

Re gresslon I L ?1 = 98125 - S975 & + 0.360 & + 1.301 rr + 58.07 Ai
s€ = (265) (2082) (0.074) (0.550) (95.21)

n=33 R? =0.623 fr =0.569

Do you suspect a specificalion error in
Regression ll above? What iould be the

consequences of such an error?

(ii) Carry out the Ramsey RESET test to check for

the likelihood of specification error in Regression

II if the researcher desides to rerun Regression

II with squares and cubes of fi as additional

regressors and obtains R2 as 0.785. Use a l0%

level of significance. State your conclusion

clearly.

6124 15

(vi) i r<rn qt, EH nfurff rfrd l {rfrd, * frq o.ss

6T Vt5, qrT qr(rd{E gortfi' oLS r$r{6r ?sr cqqtfr

qqlm il

q6 irrq'dl * zooo ur t z0o9 rr,rrz ffi + qrRqr kr
gfr w agwm d) en sv*r ot* s6 "o{.* do, aa
+ frq frqRe( clqnur qrd{ qtt (oLS) fi$r{ rqr

frqr ffikr yftirfi qrq ftqr qq:

se = (0.2a) (0.30) (0.12) (0.24) (1.07)

R':{.34 RSS=I .24 Fa115= 14.91

s, = dfi ,Eitt, pt = i[tT, y, - 0d6{fiqr t wer<<,

rt = .tr5trFr vs fr6ru c( qc, flk m, = frqu6 qq qq

*r dqq, t Gs rrs sH qr+6 Efuii *, aw RSS q{J 6r

ssRq +.r il

2

P.T.O



(iii; ttHlkfr& (heteroscedasticity) d wffi i,
qFnq oLS frfr E+nr il-gclqd d qi-6 3EA A
irD-o ilffi *r

(iv) frfr A'n {R.rc-{ (bivariate regression) {, Z-Am

{qm A frq F-qffi ,-qffi * <tmt *ft
*r

11

(iii) Suppose.average household income (I) is not

measured correctly. What are the consequences?

Now, if the gross sales volume (Y) is incorrectly

measured, then what are the consequences?

(6,6;6)

Following Engel curve was estimated for people of
the ABC state. where Y denotes expenditure on a

commodity and X the total income. The relationship

was estimated from 199O-2022.

6

^1v, = 2.s_ 6i
se=(l.t) (0,02)

Rf = 0.8248 d=0.7243

(i) Interpret the intercept coefficient of the model.

What is the critical or threshold level of income

and the satiety level of consumption?

(ii) If the errors obtained in the above regression

follow a higher-order autoregressive process,

then describe a test to check for first-order serial

correlation. Give the steps of the test in detail.

P.T.O.

6124 t4

(i0 c6rBo' cfrrrffit-sd y, = B, + F2X2; + 03X,,' * u"

+, qTft yRfr (restriction) Hn: B, = pr: 0 rFI

qtgur q..tcl Ho: 0, : 0 ott Hr: 0r = 0 sT cflelur

6{+ * rqm *r

tvl ffitur qfifuo tRt' yfurqr {rd q( Erm dfrr}:

Yi = Pr + p2x2i + B3X3i t u,. il-{ Afr+ fr 8,

* RC ssZ ftqrt flh{fr (confidence .interval)

l-0.254.0.8781 *r E{frS, B, 5ozo qtra rtt rR I

t clftqffc 6c t frq *l

6124
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7

(iii) In a regression model Y6 - h+ P2;+ ?4, what

would be the possible remedy lo the problem of

serial correlalion if p is known? (6.6.6)

To find out if there is any relationship between

teachers' salary and per-student expenditure in public

schools, the following model was suggested :

Y, : 0, + P2X + ui, where Y stands for teacher's

salary (in Rs.) and X stands for per student

expenditure (in Rs.). The following data is available

7 = 3.09 X =9 Xrix; = -r5.1

Lx? =te 2yl =z.zt n=7

(i) Obtain the estimates of the parameters and their

standard errors.

(ii) Establish a 95 percent confidence interval

for the slope coefficient. Would you reject

the hypothesis that the truc slope coefficient is

0?

(iii) Obtain the mean forecast value of salary if per-

student spending is Rs. 20. Also, establish a 95

perccnt confidence interval for the true predicted

mean values of salary for the given spending

fi gure.

ffifud q'q+ qfi * qI rcot uq} 3-f,{ * qm }

ERrr/dfrs Afrsr

(l) rro kftq cfrrFr< (simple linear regression) {sfr

t, 12 q-{ clq dt E6r{ t €dra fr cfr siqft{tfrc

(inrariant)*t

L

P.T.O.

(where x and y are given in deviation form)


